When constructing buildings and building structures, we must often solve dilemmas regarding the implementation of specific technologies and materials. Depending on the planned use of a building, its functions and the expectations of its future users, some solutions may be superior to others. Because of a high number of factors that weigh on the final decision, it is necessary to employ efficient decision-support tools. Having analysed such a cases, the author has developed her own approach based on a graphic template of an investment project, which is compared to the profiles of assessed variants. The article presents the approach using an example of constructing a production floor building, where the ambient conditions will be harsh due to the planned production profile. The analysis included construction variants with a roof supported by one of the three types of girders: wooden, steel and prestressed concrete ones.
Introduction
The preparation for the execution of a building project typically involves an elaboration of a few solution variants. The variants are submitted to analysis in the context of technical and technological characteristics, economic aspects, working conditions during the construction process and other specific parameters. When preparing a design of a new construction, it is mandatory to comply with relevant standards and directives, technical regulations binding in the construction industry, work safety and hygiene regulations, fire protection regulations as well as many other standards and regulations, and to secure technical approvals, provide construction technical specifications and obtain administrative decisions. The costs of a construction project arise from site-specific characteristics, transportation and the need to employ qualified workers and hire specialist equipment [1] . The costs of using a raised construction can be affected, for example, by the required maintenance works. Thus, making any decision regarding a planned construction project in such a complex environment requires an efficient decision support method, which will allow us to take into consideration all significant aspects and, on the other hand, will enable us to identify a variant, which can satisfy these requirements to the highest possible degree. Because of a multitude of available methods and techniques used for analysis of variants, it is often difficult to decide which method should be chosen so as to achieve the desired effect. While selecting the most appropriate approach, it is advisable to consider such aspects as readability, quality and verifiability of achieved results and the applied mathematical apparatus [2, 11] .
Methodology of computational methods
When selecting a particular approach to the assessment of construction and building material solutions, it is crucial to check whether the methods taken into account will correspond well to the specific nature of our project. Other important characteristics of a selected assessment method include the readability and clarity of results, the applied mathematical apparatus, easy applicability of the method, and verifiability of the results. It is also worth considering the procedure involved in the preparation of input data and the subjectivity of an assessment, the latter being a consequence of using expert opinions in most of evaluation approaches. Among numerous multi-criteria assessment methods, let us mention the Multi Criterial Evaluation (MCE), Analytic Hierarchy Process (AHP) or Indicator Method (IM) [8] [9] [10] [11] .
The underlying foundation of each of these methods is the establishment of assessment criteria, their importance and degree to which they are satisfied by subsequently evaluated solutions. Each method allows the user to take into consideration many diverse criteria. The hierarchy method enables one to divide the factors into main criteria and subcriteria, while the other two approaches assign importance to all criteria on the same level of comparison. The extent to which criteria are fulfilled by an evaluated decision variant can be identified by the degree of satisfying the main criteria and appropriately grouped partial criteria. Decomposition of a problem facilitates an assessment and is actually the essence of the hierarchy method. The literature provides calculation methods for all the three approaches mentioned above [8] [9] [10] [11] .
An example of the application of an analytical method
To illustrate an analysis of variants, fragments of calculations for three alternative solutions of a roof girder are presented [3] [4] [5] [6] [7] 12] . Five groups of criteria have been established, and they will serve for evaluating the alternatives in the further analytical stage:
A. Response to vibrations. The importance of the main criteria and subcriteria was assessed. Their value is comprised in the 0-1 interval. The fulfilment of individual criteria by the analysed solutions was evaluated on a 0-6 scale, where 0 means the lack of fulfilment of a given criterion, while 6 denotes the maximum fulfilment of this criterion. The calculations are set in table 1. Because the building for which the roof structure is to be designed will serve production purposes, high importance has been attributed to the environmental conditions in which the construction elements will work and to the maintenance conditions. The results of our calculations suggest that the major subcriteria, which can decide upon the choice of girder structure, are the ones that identify the need for repairs and for the protection against the environmental factors that will affect adversely the roof-supporting structure (d2, d3, d4). Table 2 contains results of our assessment of the fulfilment of these criteria by the evaluated variant solutions (v1, v2, v3) . The analysis performed as described above shows that the highest total score was achieved by the timber girder structure -w1. However, this result may not be in complete agreement with the investor's expectations because the final assessment value is affected by the points scored for the fulfilment of other, less significant criteria. For example, subcriterion 3d is satisfied to the highest degree by variant 2, which scored the lowest total number of points. Moreover, analysis of the results may be laborious and difficult due to a high number of data generated by the calculations. The complicated mathematical apparatus and, occasionally, the vagueness of calculation results may discourage investors from such analyses. During her research, the author has developed an alternative approach, based on graphic evaluation of variants supported by profiles. 
Analysis according to the graphic method
As mentioned above, time-and labour-consuming calculations frequently discourage investors and designers from certain analytical methods. Moreover, the implied necessity to analyse results in the form of a series of numbers leads to some problems while implementing the discussed assessment methods in practice. Therefore, while analyzing variants of different building material solutions in the field of civil engineering, the author has developed a new methodology based on the comparison of graphic profiles of available variants with a template of criteria for a given solution.
A template is produced by arranging main criteria in the order of increasing value of weights in groups of main criteria. The subcriteria are ordered according to the same principle.
In the case discussed in this paper, the order was determined in accordance to the assigned weights: A -0.12, B -0.14, C -0.29 and D -0.4, followed by other criteria specific for the circumstances surrounding each specific design. Table 3 shows the subcriteria arranged according to the same principle, while fig. 1 illustrates the achieved template of criteria.
The next step is to evaluate variant solutions and to construct profiles for each analysed variant. The data should be arranged according to the order assumed for the template. In our case, we are expected to evaluate three possible solutions for building roof girders: timber, prestressed concrete and steel structures. The assessment of these variants is presented in table 4, while the templates and profiles are illustrated in Fig. 1, 2, 3 and 4. Once the shapes of the profiles are compared, we can deduce that the profile of variant 1 is in the best agreement with the template of the criteria. This conclusion confirms the result achieved by the calculation method presented earlier. In addition, it lets us take into account the specific features of the solution and, following the comparison of the profiles, it enables us to evaluate the most important characteristics of the variants. Analysis of the graphic profiles of solutions is simpler, more user-friendly and generates more trustworthy results. Moreover, comparative analysis of the graphic similarity of profiles can be performed with software that can calculate probability percentages.
Summary and analysis of the results
In the process of preparing oneself for the construction of building structures, it is extremely important to analyse various variants of an investment project. One of the problems that a designer faces is to select structural and building material solutions. Analysis of available technologies should involve a decision-support method.
The model approach presented above shows a possible application of the graphic method, based on multi-criteria assessment methodology, for the evaluation of several alternative variants. The graphic method, prepared in the form of profiles for all variants subsequently compared with a template of criteria, is the most user-friendly approach to the interpretation of results obtained through a multi-criteria analysis. Ready-made profiles, which can be used by architects, designers and investors, are met with a warm reception in the world of engineers.
